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CLAIMS : 



/ 



1. A library of at least 10^ different peptides each with an 
amino acid sequence according to th^^ following formula 
("Formula I") : 



QTHVTGGSAARTT S/G LTSLFSPGASQN 
T TTV VQGHAX^S VG RL PK K 

R Q V S XQ V R R R S S Q 

Q 



2. A library according to claim 1 including at least 10^ 
different pep^>ides ^&a:ch with an amino acid sequence according 
to said formu] 




3. A libra.,Pl?^ acc6rding ^tro^iraiin^ including at least 10 
different peptides each with^^an amino acid sequence according 
to said formula. 




4. A library according to claim 1 wherein the peptides each 
have an aj/ino acid sequence of the following formula ("Formula 
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QTHTVGGQASHQASS>i.TSLFS PGAKQN 
TVT SQG AT ^ G V G S S K 

VVA^^VRR PQ 



5, A library- 
different peptides wi? 
Formula III . 





claim 4 with at least 10^ 
ino acid sequence according to 



6. A library accordind to any of claims 1 to 5 displayed on 
the surface of bacteriophage particles. 

7. A method of obtaining one or more peptides containing an 
pitope immunologically cross-reactive with an epitope in the 

HVRl of an HCV strain,/ the method including bringing into 
contact a library of peptides according to any of claims 1 to 
5 and an antibody molecule able to bind said HVRl of an HCV 
strain, and selecting! one or more peptides of the library able 
to bind said antibody molecule. 



8. A method accordang to claim 7 wherein the peptide or 
peptides selected contain an epitope immunologically cross- 
reactive with the HVRl of a plurality of strains of HCV. 



9. A method according to claim 8 including bringing into 

I . 

contact a library of peptides according to any of claims 1 to 
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5 and a plurality <s^ antibody molecules collectively able to 
bind the HVRl of a plurality of strains of HCV. 



10. A method 
antibody molecu 



infected with HCV 




o claim 9 wherein said plurality of 
from sera of individuals 



11. A method according to yany of claims 7 to 10 wherein said 
library is displayed on thre surface of bacteriophage 
particles, each part icle /containing nucleic acid encoding the 
peptide displayed on its surface. 



12, A methodxaccording to claim 11 wherein nucleic acid is 
taken from a bact^eriophage particle displaying a said selected 
peptide . 




13 . A method /According to olaim 12 including producing a 
peptide by expression from nucleic acid with the sequence of 



nucleic acid taken from a bacterio^age particle displaying a 
said selected peptide. 



4. A method according to aiiy of claims 7 to 13 wherein a 
peptide with the amino acica sequence of a said selected 
peptide is provided in i^lated form. 
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15. A method according to e^TWh-ot claims 7 to 13 wherein a 
plurality of peptides each/wi/th the amino acid sequence of a 
said selected peptide is ^'<^vi ded i n isolated form. 



16. A method according to an 
mixture of said plurality o 
form. 




f claims 7 to 13 wherein a 
de^^s provided in isolated 



17. A method according to/any of claims 14 to 16 wherein said 
peptide with the amino acid sequence of a said selected 
peptide, said plurality yof peptides or said mixture of 
plurality of peptides ifa isolated form is provided by 
expression from encodifng nucleic acid. 

18. A method according to an^ot claims 14/to 16 wherein said 
peptide with the amino acid^ Sequence otyk said selected 
peptide, said plurality o^sSeptldes or said mixture of 
plurality of peptides in isolated form is provided by peptide 
synthesis . 



19. A method according to any /of claims 14 to 18 wherein said 
peptide with the amino acid sequence of a said selected 
peptide, said plurality of peptides or said mixture of 
plurality of peptides in i>solated form is formulated into a 
composition including at/least one additional component. 
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according to claim 19 wherein said composition 
acceptable excipient . 




21. A method accordingtoS^laim 19 wherein said composition 
5 includes an adjuvant. 




22. A method according to aw of claims 7 to 17 wherein the 
amino acid sequence of a saad selected peptide is provided in 
a fusion with additional amino acids. 



23 . A method acc 
includes HCV E2/N 
the HVRl position. 




claim 22 wherein said fusion 

ith said amino acid sequence in 



5B \ 24. A method according t^ claim 22 or claim 23 wherein said 



fusion is formulated intp a composition including at least one 
additional component . 



25. A m'e^^d^ccording to claim 24 wherein said composition 
20 includes a pharmag^jujtically acceptable excipient. 




26. A method according "to claim 24 wherein said composition 



includes an adjidi?ar 



25 27. A method according to claim 23\wherein said fusion is 
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incSjaded in a recombinant HCV. 



28. A method according claim 27 wherein said recombinant HCV 
is f ormulatedN^nto a composition including at least one 



29. A method acco 
includes a ph^mac 




5 additionalv<fompone 




in said composition 
cipient . 



it) 30. A method according to claim 28 th^herein said composition 
/J includes an adjuvant. 



31. A method according to any of claims 7 to 30 wherein said 
selected peptide has or selected peptides each have an amino 
Ip ^acid sequence according to th^ following formula ("Formula 
I") : 

QTHTVGGQASHQAS/SLTSLFSPGAKQN 
T R / G L S 

20 / R Q P 




32. A mixture of 108 different peptides obtainable from a 
library according to any off claims 1 to 6 , wherein each of the 
108 different peptides has an amino acid sequence according to 
25 the following formula ("FJormula II"): 
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QTHTVGGQASHQASSLTSLFS PGAKQN 
T R G L S 



33. A con^tB^tion including a plurality of peptides of 
Formula II obtainats]^ from a mixture according to claim 32. 

34. A composition according to""^€;laim 33 including 2 to about 
10 different peptides obtainable from'^^s^id mixture. 



35. A composition according t® claim 33 or claim 34 including 
any one or more of the peptides G31, F78, R9 , D6 , M122 and HI 
of which the amino acid sequences are shown in Figure 7 (A) . 



36. A comps^si^on according to claim 35 including said 
peptides R9, F7SV HI and D6 ("MIXl") . 




37. A composition accordi'^ng to claim 35 including said 
peptides M122 and G31 ("MIX2"1\, 




38. A composition according to claim^5 including said 
peptides G31, F78, R9 , D6 , M122 and HI ^^P^:^ " ) . 



one or more 



Jtf^i.^ 

of said peptides is in 



39. A composition acco:^ing to any of claims 33 to 38 wherein 

a fusion with additional 
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40. A compositibnaccording to claim 39 wherein said fusion 
includes HCV E2/NS1 pr^feein with the peptide in the HVRl 
position . 



41. A compos itipH^ccordiog to claim 40 wherein said fusion 



is included in a recombi^iant HCV. 

42. A composition according to any of claims 33 to 41 

f - - 

43. A ^somposition according to claim 42 wherein said 
composition^^cludes a pharmaceut ically acceptable excipient 

44. A composition according to claim 42 wherein said 
composition includes a^n^dj uvant . 



45. A peptide of Formula II obtainable from a mixture 
according to claim 32. 




46. A peptide obtainabJ.e from a library according to any one 
of claims 1 to 5. 



47. A peptide afccording to claim 46 with an amino acid 
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sequence selected from the group consistiilg of 




QTHWGGQQGRQVSSLVSLFSP/ 



QTTWGGSQARAAHGLW 



?GLTSLFSPGASQM 



QTHTVGGVQGRQAHSLTSLFSPGASQN ^ 
QTTTTGGQVSHATHGLTGLFSLGPQC 
QTHTTGGSASHQASGLTRLFSQGDSQN 

^ASQK 

TTHT VGG S VARQVH S LTGL F i 
QTHTVGGSQAHAAHSLTRL^SPGSSQN 

5LFSLGSKQN 
QTHWGGVQGRQTSG/.VGLFSPGSKQN 
QTTWGGSQSHTVI 

tttttggqaghqahsltslfspgasqk 
qthwggvqshqtsgltslfs pgasqk 
qthttggvqghqts rlts l f s pg p s qn 
tttwgg0aahqthsltslfspgakqn 
tttttggqqshtvhglvglfspgskqn 
qthtvggvqahtvrgltslfspgssqn 
qthttggqaghtassltglfspgakqn 
[•tvggvashqahsltglfspgakqk 
[•httggqaghqahsltglfspgakqn 
/qthttggwghatsgltslfspgpsqk 
ttttvggqashqtssltglfspgskqn 

TTTTVGGQASHTTSSLTGLFS PGASQK 
QTHTTGGWSHQTRSLVGLFSPGPQQN 
QTTTTGGVASHAAHRLTSLFSPGPQQK 



QT/i 
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M122 
M129 
Ml 19 
R5 
5 R6 
R2 7 




r B18 

iil El 9 
1§S L72 
D2 0 
D3 0 



QTTTTGG S AS HAVS S LTGLF S PC S KQN 
QTTWGGSAGHTASSLVGLFSPGSKQN 
TTTTVGGQASHTTSSLTGLFSPGSQQ^ 
QTHTTGGQASHQVSSLVSLFSPGAKlOK 
TTTTTGGQVGHQTSGLTGLFS Pg/qQN 
TTHWGGSASHAVRGLTSLFSEKSSSQN 

A peptide of any of thar following amino acid sequences: 

qttvtgqas htts s^tglfs pgasqk 
athatggqaahs/hsltslfspgasqk 

QTHVTGGSi 

QTTWGGQ^SHVSRLTGLFS PGS SQK 

tthtggqqahttsrlvslfspgasqk 
qtttaahttsgltglfspgakqn 

QTHV TG VAGRQT S GLVS LF S PGS SQN 

qggvqghttsslvglfspgsqqn 



IQTGGLTGLF S PG P KQN 




49. A composition including^a peptide according to any of 
20^ claims 46 to 48. 

50. A composition including a plurality of peptides 
according to any of claims 46 to 48 



25 51. A composition accoiping to claim 50 including 2 to about 
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10 different peptides according/" to any of claims 46 to 48. 




52. A composition according/ to any of claims 49 to 51 wherein 
one or more of said peptid94 is in a fusion with additional 
5 amino acids. 



d^'s 



no 



53. A composition according to claim 52 wherein said fusion 
includes HCV E2/NS1 protein with the peptide in the HVRl 
position . 

54. A composition according to claim 53 wherein said fusion 
is included in a recombinant HCV. 



^^l^ijfeS. A composition accordifng to any of claims 49 to 54 
il5/ including at least one a/dditional component. 

56. A composition according to claim 55 wherein said 
composition includes a pharmaceutically acceptable excipient 



20 57. A composition according to claim 55 wherein said 
composition includes an adjuvant. 




8. Nucleic acid encodj^g a peptide according to any of 
claims 45 to 48. 



25 
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59. Nucleic acid encoding a pl;4'^lity of peptides according 
to any of claims 45 to 48, 



0. Nucleic acid according to c/aim 58 or claim 59 operably 
linked to regulatory sequences/f or expression of the encoded 
peptide or peptides. 



61. A host cell con 



60 




ucleic acid according to claim 



y\^2. A method for production ok a peptide or peptides 
^ According to any of claims 45( to 48, the method including 
causing expression from nucleic acid according to claim 60 



/ 



culturing host cells accorddi^ 



5 63. A method for production of /a peptide or peptides 

according to any of claims 45^o 48, tKe method including 

jlaim 61 under conditions 

:i/de 



for production of said peptide or peptides 




0 64. A method according to c/laim 62 or claim 63 including 
isolation and/or purif icat i/>n of said peptide or peptides. 



65. A method according to/ any of claims 62 to 64 including 
formulating said peptide dr peptides into a composition 
5 including at least one additional component. 
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66. A method^^^according to claim 65 wherein said composition 
includes a pharm\c^utica]J>^cceptable excipient 

67. A method according to >i^im 65 wherein said composition 
includes an adjuvant 

68. A method of obtaining one oi/ more antibody molecules 
containing a binding site able Zo bind an epitope in the HVRl 
of a plurality of HCV strains 7 the method including bringing 
into contact a population of /antibody molecules and a peptide 
according to any of claims /s to 48, and selecting one or more 
antibody molecules of the /population able to bind said 
peptide 



5 69. A method according to claim f'S including bringing the 
population of antibodies into coifffeact wi^ a 



a plurality of 



peptides according to any of claims 4 5 to 4 8 



/ 



20 70. A method according to cla/m 68 or claim 69 wherein the 
^/>^^peptides are provided in a fusion with additional amino acids, 




71. A method according to iny of claims 68 to 70 wherein said 
peptide or plurality of peptides is administered to a non- 
25 human mammal to bring it X them into contact with a 
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population of antibody molecule^ produced by the mammal's 
immune system, then one or morel antibody molecules able to 
bind said peptide or peptides jjs taken from the mammal. 



5 72. A method according to an^ of claims 68 to 70 wherein the 
peptide or peptides are administered to a non-human mammal to 
bring them into contact with/ a population of antibody 
molecules produced by the ma'mmal ■ s immune system, then cells 



producing antibody molecule^ able to bind the peptide or 



r 



tio peptides are taken from the mammal 



73. A method according to claim 72 wherein antibody molecules 
are taken from said cell^' or descendants thereof 



lis 74 . A method according to any o 
" mammal is sacrificed. 



f claims 71 to 73 wherein the 



75 . A method according 



to any of claims 68 to 70 wherein the 



population of antibody iiolecules is displayed on the surface 
20 of bacteriophage partiJles, each particle containing nucleic 
acid encoding the antiJody molecule displayed on its surface 



76. A method according to claim 75 wherein nucleic acid is 



taken from a bacteriof^: 



hage particle displaying an antibody 



25 mo 



lecule able to bind 'said peptide or peptides 
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77. A method according to ciLaim 76 including producing an 
antibody molecule by expression from nucleic acid with the 
sequence of nucleic acid taken from a bacteriophage particle 
displaying an antibody molecule able to bind said peptide or 



5 peptides 



78. A method according^/ to any of claims 68 to 77 wherein an 

antibody molecule able to bind said peptide or peptides is 

■j 

provided in isolated form. 

1 

79. A method according to cla|Lm 78 wherein a plurality of 
antibody molecules able to Y^p<\sa±<i peptide or peptides are 
provided in isolated form. 



ixil5 80. A method according to clai^79 wherein a mixture of said 
Q plurality of antibody moleculfeY iNa.,.£r:ovided in isolated form. 

/ 

j81. A method according to/any of claims 78 to 80 wherein said 
jfc l^^^^tibody molecule, pluraj/ity of antibody molecules or mixture 
^ of plurality of antibodj^ molecules in isolated form is 
f provided by expression /from encoding nucleic acid. 



82. A method according to any of claims 78 to 81 wherein said 

antibody molecule, plurality of antibody molecules or mixture 

I 

25 of plurality of anti/body molecules in isolated form is 
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formulated intoVa composition including at least one 
additional component . 



83 . A method' accor< 
5 includes a pharmaceus 




im 82 wherein said composition 
Bptable excipient . 



84 . An antibody molecule obtained by a method according to 
any of claims 68 to 83. 



0/85. Use of a composition according to any of claims 33 to 44 
in the manufacture of a medicament for raising in a .mammal 
antibodies able to bind HCV/HVRl epitopes. 



86. Use of a peptide according to any of claims 45 to 48 in 

/ 

5 the manufacture of a medicament for raising in a mammal 

to bind/nCV HVRl epitopes. 



antibodies able 



87. Use of a composition a^ording to any of claims 49 to 57 
in the manufacture of a v^€jS^ceim^t(t for raising in a mammal 
0 antibodies able to bind HOV HVRl epitopes. 




88 . Use of nucleic [acid according to any of claims 58 to 60 
in the manufacture ©f a medicament for raising in a mammal 
antibodies able to /bind HCV HVRl epitopes. 
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89. Use of an antibody molecule according to claim 84 in the 
manufacture of a medicament for increasing in a mammal the 
level of antibodies able to bind HCV HVRl epitopes. 



5 90. A method of raising in a mammal antibodies able to bind 
HCV HVRl epitopes, the method iincluding administering a 
composition according to any of claims 33 to 44 to the mammal 



91. A method of raising in a^ mammal antibodies able to bind 
^£10 HCV HVRl epitopes, the method including administering a 
^ peptide according to any of/ claims 45 to 48 to the mammal. 

92 A method of raising in a mammal antibodies able to bind 
m HCV HVRl epitopes, the method including administering a 
ijlS composition according to^any of claims 49 to 57 to the mammal 



93. A method of raising in a mammal antibodies able to bind 
HCV HVRl epitopes, the /method including administering nucleic 
acid according to any of claims 58 to 60 to the mammal. 

I 

94 . A method^^C^cr^a^s^^^ in a mammal the level of 
antibodies able to bimi^^CV HVR^l epitopes , the method 
including admiru^€tering"""arr-^ according claim 84 to the 

mammal . v >w 



20 



25 
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95. A method according to an)/ of claims 90 to 94 which is 
prophylactic . 




96. A method according to/ any of claims 90 to 94 wherein the 
5 mammal has an HCV infection. 




